The usable range of a 'JFET extends from very low
frequencies into the UHF spectrum.  In addition to
their use as small-signal high frequency amplifiers,
JFETs are popular as small-signal mixers and oscil-
lators.  They also are used in small-signal audio and
video amplifiers.  A few high-power junction field-
effect transistors are available with high current
capabilities.  As the demand rises and production
techniques improve, higher power 'JFETs will be
marketed.

Like most solid-state devices, field effect transistors
are temperature sensitive, but not as much as conven-
tional (bipolar) transistors.  Input and output capaci-
tances of the FET are moderate.  Both temperature and
capacitance problems are reduced when appropriate
external circuit designs are used. 'JFETs can be
destroyed quickly if maximum ratings are exceeded.  Aa
in the production of many solid-state devices, there
are wide variations in units of the same type, so per-
formance specifications are not too strict.  This
limitation also can be compensated for by proper ex-
ternal circuit design.

The simplified JFET structure shown in figure 1 is
helpful in obtaining a fundamental understanding of
'JFET operation.  First imagine  simple bar of N-type
material with direct (ohmic) contacts at each end;
excess electrons are available in the material.  A
voltage source connected across the leads, causes a
movement of electrons.  The magnitude of the electron
flow depends on the applied voltage, the amount of
doping, and the dimensions of the semiconductor bar.
Of course, the larger the cross-sectional area of the
bar, the lower the resistivity.  Likewise, the greater
the doping of the N-type material, the lower the
resistivity.

It is not feasible to vary the physical dimensions of
the bar or its doping level; however, it is possible tc
influence the movement of charges by changing the
resistivity of the bar.  This can be done electrically
by varying the depletion region.

The connection of a voltage source between the leads
(figure 1A) sets up a voltage gradient along the bar ol
semiconductor material.  The voltage at a given point
becomes more positive as one proceeds along the bar
from the negative to the positive side.
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